A 67-year-old woman with recurrent gastrointestinal bleeding and aortic valve stenosis presented with spurting bleeding from angiodysplasia of the upper jejunum. As electrophoresis revealed decreased levels of high-molecular-weight (HMW) von Willebrand factor (VWF) multimers, she was diagnosed with Heyde's syndrome. After aortic valve replacement, her HMW VWF levels quickly recovered to normal, and the gastrointestinal bleeding ceased. However, capsule endoscopy still revealed gastrointestinal angiodysplasia six months later. This case shows that minute analyses of VWF multimers enable the diagnosis and confirmation of the resolution of Heyde's syndrome, and implies that gastrointestinal angiodysplasia can be attributed to unknown factors other than decreased VWF multimers.
Introduction
Gastrointestinal (GI) angiodysplasia presents with endoscopic findings of small, flat, cherry-red mucosal changes, or ectatic blood vessels in the GI tract. It can be detected during colonoscopy in about 3% of asymptomatic people > 65 years of age (1) and is a common cause of recurrent GI bleeding and persistent anemia in the elderly. Recent studies have suggested that deficiency of von Willebrand factor (VWF) causes angiodysplasia (2) ; however, the exact etiology has not yet been fully elucidated (3).
Heyde's syndrome is characterized by angiodysplastic GI bleeding accompanied by aortic valve stenosis (AVS) (4). The narrow valve causes abnormal shear stress in the blood flow, which enhances the cleavage of VWF multimers by a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13 (ADAMTS13) (5) . Decreased VWF levels result in no platelet aggregation, leading to an increased risk of bleeding (1) .
We herein report the case of a 67-year-old woman with Heyde's syndrome, in which the course of VWF multimers and angiodysplasia was closely observed before and after aortic valve replacement (AVR). Our case indicates that a sensitive VWF assay is indispensable to diagnose and confirm the resolution of Heyde's syndrome, and that the pathogenesis of GI angiodysplasia in Heyde's syndrome may include other unknown factors. dures to resolve bleeding from colonic angiodysplasia. A pansystolic murmur was auscultated, and her hemoglobin level was 6.1 g/dL. While esophagogastroduodenoscopy and colonoscopy could not detect the bleeding site, capsule endoscopy revealed spurting bleeding from angiodysplasia at the upper jejunum (Fig. 1A) . Angiodysplasia was detected in six lesions in total: two in duodenum and four in jejunum. We performed clipping and injection of hyperosmotic saline epinephrine solution with double-balloon endoscopy, and the bleeding resolved (Fig. 1B, C) .
The patient had been diagnosed with AVS in 2013. A transthoracic echocardiogram revealed that the AVS had progressed; the mean aortic valve pressure gradient was 61 mmHg, peak aortic blood flow 4.84 m/s, aortic valve area 0.77 cm 2 , and aortic valve area index 0.55 cm 2 /m 2 , which suggested that AVR was indicated. As sodium dodecyl sulfate agarose gel electrophoresis of VWF multimers revealed a marked lack of high-molecular-weight (HMW) VWF multimers in the plasma (Fig. 2) , she was diagnosed with Heyde's syndrome and underwent AVR with a bioprosthetic valve. The level of the HMW VWF multimers dramatically recovered within the first postoperative week (Fig. 2) , and her GI bleeding immediately ceased. However, six months later, follow-up capsule endoscopy revealed that angiodysplasia persisted in two lesions in the duodenum and one lesion in the jejunum (Fig. 1D) , although there had been no major bleeding episodes or severe anemia since the AVR.
Discussion
Heyde's syndrome is the association of acquired von Willebrand disease type IIA (lack of HMW VWF multimers) with AVS (4). While the efficacy of endoscopic treatment or intestinal resection is limited, AVR quickly resolves bleeding (6) , and it has been successfully resolved using transcatheter aortic valve implantation (7) . Although Heyde's syndrome is not very common, capsule endoscopy can be useful for diagnosing this disease. All clinical gastroenterologists should be reminded of this disease when encountering patients with recurrent gastrointestinal bleeding, as quickly referencing cardiovascular surgeons is more important than performing endoscopic hemostasis. In the present case, although some angiodysplasia persists, gastrointestinal bleeding has not occurred since AVR, which strongly supports the efficacy of AVR in treating Heyde's syndrome.
A VWF multimer assay is usually performed by electrophoresis with sodium dodecyl sulfate and agarose gel (8) , although the methodology has not been standardized. Our analysis (9) clearly revealed decreased levels of HMW VWF multimers, which quickly recovered within one week after AVR. This highlights the importance of a minute VWF multimers assay that sensitively detects the lack of HMW VWF.
Starke et al. reported that a lack of VWF in endothelial cells leads to atypical angiogenesis in mice, (2) and decreased VWF levels are also thought to be involved in the pathogenesis of angiogenesis in humans. However, the association between VWF and angiodysplasia has not been fully explored, and other pathways may also be involved (3) . In the present case, although the levels of HMW VWF multimers quickly recovered to normal one week postoperatively, follow-up capsule endoscopy revealed persistent angiodysplasia. This implies that angiodysplasia is sometimes irreversible in Heyde's syndrome, possibly due to the patient's elderly age or the delay in performing AVR. Alternatively, other factors might have caused her angiodysplasia. For example, Gola and Lelonek have suggested that degenerative processes and hypoxemia may cause angiodysplasia (10) , and several cases of persistent angiodysplasia and hemorrhagic episodes even after AVR have been reported (11, 12) .
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